The last few years have seen substantial increases in the development and usage of ferrocement and fiber reinforced concrete.'-6 These advances are accompanied by a current decline in the leading usage of asbestos fibers as reinforcement for various asbestos-cement products, such as roofing elements, pipes, tiles, and the like. As asbestos fibers pose a health hazard, there is an urgent need to find substitute fibers which would be comparable in cost and reinforcing efficiency. Current candidates include steel fibers; glass fibers; organic man-made fibers such as polypropylene; and organic natural fibers, also called vegetable fibers.
Natural organic fibers exist in reasonably large quantities in many countries of the world; if properly exploited, they can represent continuously renewable resources. The use of some of the best known fibers such as sisal or jute has been limited mostly to the production of fabrics, ropes, and the like. Although, historically, straw fibers have been used to reinforce adobe, little scientific effort has yet been devoted to ACI JOURNAL I January-February 1981 the use of natural vegetable fibers as reinforcement for various building materials. This is unfortunate since some of these fibers show surprisingly high mechanical properties. Sisal fibers have been reported" to have tensile strengths of up to 100,000 psi (689 Mpa), while strengths of between 30,000 to 75,000 psi (207 to 517 Mpa) have often been reported for bamboo fibers.'" Moduli of elasticity of between 2 x 106 to 4 x 106 psi (14 to 28 Gpa) are commonly encountered."'"
The housing shortage problem is assuming increasing dimensions with the recent exponential increases in cost of building materials and labor. Particularly affected is the low-cost housing sector not only in developing countries but also to a certain extent in industrialized ones. Costs can be reduced at least two ways, namely, using self-help construction for labor and local and preferably renewable materials. Self-help construction has been successfully achieved in Mexico where local villagers have built their own housing units." As the roof is the most important and difficult element of the structure, ferrocement domes were selected and built according to specially prepared graphical "how-to-do-it" instructions." Even with such efficient structures as ferrocement domes, it was found that the cost of the roof represented up to 50 percent of the total cost of the housing unit and that the steel reinforcement, mostly wire mesh of the roof, accounted for about 70 percent of the total cost of the roof. It becomes clear that if a cheap substitute reinforcement can be found, it would have a substantial impact on the low-cost housing sector. Several attempts are being made in that direction. 15-'8 Mexico is rich in natural vegetable fibers, especially in the agave family.' 9 '2° For instance, the name "sisal," the most common agave fiber, comes from a harbor town in Yucatan, Maya, Mexico, and means
